Beta-adrenergic receptors in guinea-pig liver plasma membranes and thermal lability of [3H]dihydroalprenolol binding sites.
beta-Adrenergic receptors in guinea-pig liver plasma membranes were characterized by radioligand binding, using l-[3H]dihydroalprenolol ([3H]DHA), l-3-[125I]iodocyanopindolol ([125I]CYP) and dl-[3H]4-(3-tertiarybutylamino-2-hydroxypropoxy)-benzimidazole-2- one hydrochloride [( 3H]CGP-12177). The binding of both [125I]CYP and [3H]CGP-12177 to membranes exhibited high affinity (Kd = 3.5 +/- 0.2 pM for [125I]CYP and 0.75 +/- 0.10 nM for [3H]CGP-12177) and stereospecificity; the maximal binding sites were 130 +/- 15 and 137 +/- 8 fmoles/mg protein respectively. Catecholaminergic agonists competed for these binding sites in the order l-isoproterenol greater than l-epinephrine greater than l-norepinephrine, which is typical for beta 2-adrenergic receptors. The binding data are supported by parallel experiments on adenylate cyclase activation by catecholamines, and on antagonism of this activation by beta 1- and beta 2-selective blockers. The binding of [3H]DHA was excessive (Bmax = 21.4 pmoles/mg protein), exhibited low affinity (Kd = 34.6 nM), and lacked stereospecificity. When liver membranes were incubated at 50 degrees for 40 min in the presence of an agonist, l-isoproterenol, the binding of [3H]DHA to the heat-treated membranes exhibited high affinity (Kd = 1.07 +/- 0.17 nM) and the Bmax was reduced to 139 +/- 22 fmoles/mg protein. In such membranes, as opposed to native membranes, stereospecificity was evident and catecholaminergic agonists competed for the binding sites in the order typical for beta 2-adrenergic receptors. However, agonist competition of the binding to the heat-treated membranes could not be modulated by guanine nucleotides, indicating a loss of communication between the receptor and the guanine nucleotide regulatory protein.